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Summary Malaria is a major public health problem in Ethiopia. Over the past
years, the disease has been consistently reported as the ﬁrst leading cause of out-
patient visits, hospitalization and death in health facilities across the country. Thus,
a retrospective study was conducted to determine the prevalence of malaria from
peripheral blood smear examination from the Serbo Health Center of Ethiopia. The
case notes of all malaria cases treated between July 2007 and June 2008 were
carefully reviewed and analyzed. Of the total 6863 smears, 3009 were found to
be positive and contribute 43.8% of diagnostic yield. Plasmodium falciparum con-
stituted the most predominant [64.6% (1946/3009 cases)], while Plasmodium vivax
conﬁrmed with 34.9% (1052/3009) cases. Among patients who underwent diagnos-
tic testing and treatment for malaria, males [63.8% (1918/3009 cases)] were more
prone to have a positive malaria smear than females [36.2% (1091/3009 cases)].
Chi-square statistical analysis shown that there was a statistically signiﬁcant asso-
ciation found between male cases and number of positive blood smear (2 = 28.1;
df = 7; p-value = 0.001). The present study results clearly suggest that the catchment
area of Serbo Health Center is prone for epidemic malaria and the situation is quite
deteriorating. At the moment, although we are not equipped with magic bullet for
malaria effective low-cost strategies are available for its treatment, prevention, and
control. Therefore, creating awareness by active health education campaigns and
applying integrated malaria
in the near future.
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Introduction
Malaria afﬂicts 90 countries and territories in the
tropical and subtropical regions and almost one
half of them are in Africa, South of Sahara. About
36% of the world population (i.e., 2020 million)
is exposed to the risk of contracting malaria.
The World Health Organization estimates 300—500
million malaria cases annually, with 90% of this
burden being in Africa. In addition, the estimated
annual mortality attributed to malaria ranges from
700,000 to 2.7 million globally and >75% of them
are African children and expectant mothers. Doubts
have been expressed about reliability of these esti-
mates because most of the hyper and holoendemic
countries, especially in Africa, lack credible diag-
nostic facilities and reporting systems [1,2].
Malaria is a major public health problem in
Ethiopia. The diverse eco-climatic condition in the
country makes the malaria transmission pattern
seasonal and unstable usually characterized by fre-
quent focal and cyclic widespread epidemics [3].
In Ethiopia, malaria was reported to be endemic
ﬁrst and foremost by the Italian and British scien-
tists from the mid-1930s to the late 1950s. In 1953,
severe outbreaks that devastated the lives of 7000
people was reported to occur in Dembia plain near
Lake Tana [4] and more than 1 million cases were
recorded in the recent epidemic year of 1998 [5].
In 2003 and 2004, there were serious malaria epi-
demics throughout the country, which affected 15
million persons in 3 federal regions [6].
An estimated 68% (50 million people) of the pop-
ulation lives in areas at risk of malaria. Malaria was
reported as the primary cause of health problems
in 2004—2005 accounting for 17% of outpatient vis-
its, 15% of hospital admissions and 29% of inpatient
deaths [7]. The main components of the malaria
control approach in Ethiopia include diagnosis and
treatment of cases, the application of selective
vector control measures and strengthening the
information system to facilitate the prevention,
early detection and control of epidemics [8]. Cur-
rently, about 6—10% of the world population harbor
malaria parasites in their bloodstream [9]. Espe-
cially, the physical consequences of infection with
Plasmodium falciparum are the main causes of
malaria morbidity and mortality in Africa [10].
Almost 3% of disability adjusted life years (DALYs)
are due to malaria mortality globally [1].
Because of its dependence on human/vector
(mosquito) contact, malaria is considered to be a
disease of poverty. Underprivileged people in the
rural endemic area become infected with malaria.
Also it causes economical lost and impact on the
social functions. Monitoring of the incidence of the
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isease can provide useful data for disease surveil-
ance and control [11]. Health facility records are
mportant sources of malaria data, because they
re readily available, can provide useful indica-
ors on the situation of malaria at a lower cost.
hey are useful not only for planning malaria con-
rol and evaluating the impact of health services,
ut also for epidemiological surveillance. If prop-
rly utilized, this information will urge the decision
akers to act timely to intensify malaria control
nterventions effectively and efﬁciently [12].
Indeed, malaria imposes enormous socio-
conomic burden on humankind. Malaria remains
major public health problem which contributes
o poverty and underdevelopment in sub-Saharan
frica particularly in country like Ethiopia. Cur-
ently, information regarding gender and age
ise prevalence of malaria is quite inadequate in
thiopia. Therefore, the purpose of the present
nvestigation was to determine the prevalence of
alaria from peripheral blood smear examination
rom the Serbo Health Center, Kersa Woreda an
ndemic area of Ethiopia. The present study
utcome could serve as valuable resource for
alaria surveillance and control strategy in the
ear future.
aterials and methods
tudy setting
he setting is the Serbo Health Center located in
erbo town, Kersa Woreda an malaria endemic area
f Ethiopia. Kersa is 1 of the 180Woredas in the Oro-
ia Region of Ethiopia. The altitude of this Woreda
anges from 1740 to 2660m above sea level. Woreda
s an administrative division of Ethiopia (managed
y a local government), equivalent to a district.
ersa Woreda is consists of 31 Kebeles, which are
he smallest unit of local government in Ethiopia.
ased on ﬁgures published by the Central Statistical
gency [7] in 2005, this Woreda has an estimated
otal population of 329,629, of whom 162,690 were
ales and 166,939 were females.
Malaria is a leading cause of morbidity and mor-
ality in the Kersa Woreda. According to malaria
tratiﬁcation of the Kersa Woreda, 20 Kebeles are
n high risk of malaria, 3 Kebeles are in the medium
isk of malaria, 6 Kebeles are low risk of malaria
ransmission and just only 2 Kebeles are free of
alaria. Each Kebele is divided into many tiny ham-
ets, each with 25—50 huts. Commonly the males of
his region are out in the city due to employment,
ducation and other activities. However, women,
hildren and geriatric population stay back in the
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.revalence of malaria from peripheral blood smear
illages. This results in constant inﬂow and outﬂow
f population, which might be leading to spread of
alaria in both directions.
Kersa Woreda has 1 health center, 3 health
tations, 10 health posts and 24 Kebeles are cov-
red by the health extension workers. However,
aboratory based medical treatment services acces-
ible at the health center only. Serbo Health
enter has four laboratory technicians to per-
orm malaria diagnosis. The blood ﬁlms were taken
rom all febrile patients presenting themselves to
health center with symptoms of shivering and
ever or a history suggestive to malaria. Thick
nd thin blood ﬁlm slides were prepared using
0% Giemsa solution for 30min. The stained slides
ere examined under a light microscope using
00× oil immersion by an experienced labora-
ory technician. Parasitaemia was calculated per
00 white blood cells (WBC) assuming 8000WBC/l
f blood [13]. Generally, if the patients did not
ave malaria, the physician advice the patient for
ther diagnostic test for other diseases excluding
alaria or refer to other higher health care facili-
ies.
However, Due to remoteness and economic con-
traints many febrile cases might have not reported
o health center. Such malaria cases possibly might
ave received the treatment either from health
xtension workers or self-medication and they were
ot included. It was the major limitation of this
urrent investigation.
ata extraction
oncerning the data extraction, the case notes of
ll malaria cases admitted between July 2007 and
une 2008 to the Serbo Health Center of Kersa
oreda, were reviewed and carefully analyzed.
he demographic data collected from the database
ncluded sex and age of all study subjects.
tatistical analysis
tatistical analysis was carried out using SPSS, ver-
ion 12 statistical software packages. Range and
ean were analyzed and appropriate tables, graphs
nd percentage were displayed. Level of signiﬁ-
ance also determined by using 95% of conﬁdence
ntervals and p-value.esults
total of 6863 blood smear was examined for the
etection of malarial parasites during the study
eriod. The overall prevalence of Plasmodium slide T
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age.
diagnostic yield was 43.8% (3009/6863), wherein
P. falciparum was observed to be highest [64.6%
(1946/3009 cases)] as compared with that of Plas-
modium vivax 34.9% (1052/3009). During the study
period, no case of Plasmodium malariae or Plas-
modium ovale infection was observed. However,
mixed infection with P. vivax and P. falciparum was
identiﬁed (Table 1 and Fig. 1).
Among patients who underwent diagnostic test-
ing for malaria, males [63.8% (1918/3009 cases)]
were more prone to have a positive malaria
smear than females [36.2% (1091/3009 cases)].
Chi-square statistical analysis clearly revealed that
there was a statistically signiﬁcant association
found between male cases and number of positive
blood smear (2 = 28.1; df = 7; p-value = 0.001). The
most affected age group was 31—40 years [56.7%
(378/667 cases)] (Table 1 and Fig. 2). Two hundred
and twenty-eight patients admitted and treated as
inpatients and rest of them were treated as out-
patients. 74.5% (170 malaria admission/228 total
admission) of inpatients were received treatment
for malaria.Discussions
Malaria has accompanied humankind since ante-
diluvian period. Modern humans, Homo sapiens,
r
p
a
t
Figure 2 Prevalence of malaria by age and gender between
Kersa Woreda in an endemic area of Ethiopia.K. Karunamoorthi, M. Bekele
egan to emerge in Africa approximately 200,000
ears ago [14,15] and developed during a period
verlapping with the current genetic form of P. fal-
iparum [16]. Humans ﬁrst emigrated out of Africa
etween 100,000 and 40,000 years ago to colonize
sia, Europe, and Oceania [17]. The four species of
alaria that infect humans today (P. vivax, P. ovale,
. malariae, and P. falciparum) arose from an ances-
ral form 200 million years ago [18]. Malaria is the
argest single component of disease burden; epi-
emic malaria in particular, remains a major public
ealth concern in tropical countries. In many devel-
ping countries, and especially in Africa, malaria
xacts an enormous toll in lives, in medical costs,
nd in days of labor lost [19].
The present study chi-square test result revealed
hat there was a signiﬁcant association between
ale patients and number of positive blood smears
mear (2 = 28.1; df = 7; p-value = 0.001). This could
e explained by the fact that males are more active
utdoors during early evening hrs than females. The
resent study results are similar reported by Jama-
ah et al. [20]. The least affected age group was
1—50 years (39.9%). This might possibly in this part
f the world the elderly population mostly stay back
n the villages besides their outdoor activities are
elatively restricted than young male individuals.
hus, contract with malarial infection is reasonably
inimal.
The majority of cases occurred between the age
roup 31—40 years age group (56.7%) followed by
1—30 years age group (48.1%). The ﬁnding of this
tudy similar with a study conducted in Malaysia
hat the majority of cases found between the age
roup 20—29 years (43%) [21]. This could be because
his age group people are the bread winners as a
esult they spend outdoors in the evening when
eak biting activities of malaria vector mosquitoes
re high than other age group individuals. Besides,
hey prefer to offer any available personal protec-
July 2007 and June 2008 from the Serbo Health Center,
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ion materials in particular bed nets to their family
embers mainly for children’s and pregnant women
ather than their own personal use.
In the present study P. falciparum constituted
he most predominant [64.6% (1946/3009 cases)],
hile P. vivax conﬁrmed with 34.9% (1052/3009)
ases. The ﬁndings were relatively comparable with
arlier reports, which were found that infections
ith P. falciparum (>60%) and P. vivax (about 40%)
ave been consistently reported in many parts of
he Ethiopia [22,23]. Another study which was car-
ied out in the same study area found that the
wo most important causes of malaria were P. falci-
arum and P. vivax, comprising of 51.5% and 32.3%
f the case, respectively [12]. Ethiopia has the high-
st proportion of P. vivax malaria on the continent,
ccounting for approximately 40% of all infection in
he country [24]. Similarly few earlier studies also
eported regarding high incidence of vivax malaria
n Ethiopia, Yewhalaw et al. [25] reported that the
redominant species was P. vivax followed by P. fal-
iparum. Similarly, in central Ethiopia, Woyessa et
l. [26] reported the predominance of P. falciparum
uring October while P. vivax tends to dominate
uring November.
It is interesting to note that the dominant
alaria in Africa is caused by P. falciparum,
ccounting for nearly 100% of malaria cases in most
f the sub-Saharan countries. This phenomenon is
urrently explained by the lack of Duffy receptors
n the erythrocytes of Africans, which makes them
esistant to infection by P. vivax, the more common
pecies in the rest of the world [27]. Ethiopia is an
xception in this respect, since it is a meeting place
etween Semitic and African races, and 25—35% of
alaria cases in Ethiopia are due to P. vivax [28,29].
In the present study no case of P. malariae or P.
vale infection was observed. In addition, 0.5% of
ixed malarial infection of both P. falciparum and
. vivax were also identiﬁed. A similar result was
eported in a previous study [26]. It is estimated
hat there are 300—500 million clinical cases of
alaria each year worldwide; infection with P. vivax
ccounts for about 25% of these cases and infec-
ion with P. falciparum primarily accounts for the
est. There are 1.4—2.7 million deaths attributable
o malaria each year. Most of these deaths occur
n African children and are caused by P. falciparum
nfections [1,2].onclusions
ndeed, malaria is frequently referred to as a dis-
ase of the poverty. Evidently, poorest countries of
he world, in particular those in sub-Saharan Africa
Ramination 175
re major victims for this malicious and merciless
iller. Malaria is a leading cause of morbidity and
ortality in Ethiopia. Besides, it’s a one of major
bstacle to socio-economic development as the
ain transmission periods coincide with peak agri-
ultural and harvesting period. The present study
esults clearly revealed that the catchment area of
erbo Health Center is extremely prone to epidemic
alaria and the situation is quite deteriorating.
ecommendation
urrently, although we are not equipped with magic
ullet for malaria, effective low-cost strategies are
vailable for its treatment, prevention, and con-
rol. Therefore, active health education campaign
hould be instigated among the underprivileged
ection of the society about importance of regu-
ar deployment of insecticide-treated nets (ITNs),
alaria treatment, prevention, and control in order
o reduce the intolerable burden of malaria. In
ddition, introduction of integrated malaria vec-
or control strategy in the catchment area of Serbo
ealth Center could bring the constructive outcome
n the near future.
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